CD40 ligation of rheumatoid synovial fibroblasts regulates RANKL-mediated osteoclastogenesis: evidence of NF-kappaB-dependent, CD40-mediated bone destruction in rheumatoid arthritis.
To determine whether CD40 ligation of rheumatoid arthritis synovial fibroblasts (RASFs) is able to induce RANKL expression and osteoclastogenesis in RASFs, and to identify its mechanism of action in patients with RA. CD40 of RASFs was ligated with CD40 ligand (CD40L)-transfected L cells or activated T cells. The formation of osteoclasts in cocultures of CD40-ligated RASFs and T lymphocyte-depleted peripheral blood mononuclear cells was evaluated by tartrate-resistant acid phosphatase staining, detection of calcitonin receptor, and resorption pit formation assay. The expression of NF-kappaB, IkappaB alpha, ERK-1/2, phospho-ERK-1/2, p38, phospho-p38, and RANKL was examined by immunoblotting and/or semiquantitative reverse transcription-polymerase chain reaction. CD40 ligation of RASFs by CD40L-transfected L cells or activated T cells induced RANKL expression and enhanced osteoclastogenesis. CD40 ligation of RASFs also induced activation of ERK-1/2, p38 MAPK, and NF-kappaB and up-regulation of CD40 ligation-induced RANKL expression, whereas osteoclastogenesis was reduced in RASFs transfected with a dominant-negative mutant of IkappaB alpha or by an NF-kappaB inhibitor. However, specific inhibitors of MAPK/ERK-1/2 and p38 MAPK partially blocked the induction of RANKL expression and osteoclastogenesis. Monoclonal antibodies against interleukin-1 and tumor necrosis factor alpha partially inhibited CD40 ligation-mediated osteoclastogenesis. These results indicate that CD40 ligation of RASFs induces RANKL expression mainly via NF-kappaB activation and also results in enhanced osteoclast formation, both of which might play important roles in bone and cartilage destruction in RA. Inhibition of the CD40-CD40L interaction is a potential strategy for the prevention of bone damage in RA.